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Background. Live donor kidney transplantation (LDKT), al-
though far from risk free, is a reasonably safe procedure for
medically suitable donors. We hypothesized that both potential
recipients and donors have identifiable and modifiable factors
that contribute to the likelihood of LDKT. The objectives of this
study were to describe and quantify these factors using anony-
mous, confidential questionnaires.
Methods. Specifically designed questionnaires addressing
personal characteristics, knowledge, and beliefs about LDKT
were mailed to 127 previous donors and 387 relatives of pa-
tients newly listed on the cadaver transplant wait-list. Ninety-
eight (77%) and 243 (63%) responses were returned by donors
and nondonors, respectively.
Results. There were significant differences between groups in
gender, ethnicity, hours worked per week, and annual income.
Significant differences were seen in both knowledge and beliefs
about LDKT. Most donors indicated they made their decisions
without lengthy deliberation or research about kidney dona-
tion. Only 20% of nondonors feel they are well informed about
LDKT.
Conclusion. It is likely possible to improve knowledge about
LDKT among friends and relations of patients with renal fail-
ure, but it is not certain that this will lead to increased donation
because most donors don’t appear to deliberate or research or-
gan donation before making a commitment to donate. Strate-
gies to educate potential donors should initially focus on the
recipient.
Live donor kidney transplantation (LDKT), although
far from risk free, is a reasonably safe procedure for med-
ically suitable donors. The donor operation has an ex-
tremely low surgical complication rate [1–4], and kidney
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donation has been associated with some positive out-
comes for the donor, such as enhanced self-esteem [5–
7] and improved relationship with the recipient [8]. The
number of live donor kidney transplants performed an-
nually is increasing [9, 10], but the number of new patients
with renal failure is increasing as well.
Although others have presented arguments for other
strategies [11], the policy at our center regarding recruit-
ment of live kidney donors is to initially provide verbal
and written information to the potential recipient. Poten-
tial donors are given information only if they personally
make contact with the transplant program, and medical
evaluation is carried out only if that individual expresses
a strong desire to proceed. This policy reflects our con-
cern for potential coercion and solicitation of live donors.
With this policy in place, we receive live donor inquiries
for approximately 50% of patients placed on the trans-
plant wait-list (data not shown).
A preliminary audit of the potential donors at our cen-
ter has shown that 90% of potential donors who initiate
contact with our program actually start the evaluation
process (send samples for blood grouping and tissue typ-
ing), but approximately 30% change their minds and do
not complete the evaluation. The specific reasons why
potential donors change their mind and withdraw from
further evaluation are unknown, but similar proportions
have been noted by others [12]. The reason(s) why 50% of
patients at our center have no family members inquiring
about kidney donation are also unknown, but we have
noted that our patients can invariably identify at least
one potential donor among their family or close friends.
We wanted to study the characteristics of these nondo-
nating relatives to determine the factors that lead some
families quickly toward LDKT, and prevent other fami-
lies from even investigating the possibility of LDKT. We
hypothesized that there are identifiable and modifiable
factors that influence decisions about LDKT for both the
potential recipient and donor, and the objectives of this
study were to describe and quantify these factors using
anonymous, confidential questionnaires.
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METHODS
This study had institutional clinical ethics review ap-
proval (certificate #B98-0181). The study groups were
previous live kidney donors and family members or
friends of patients on the cadaver kidney transplant wait-
ing list. The family members or friends were contacted
after initially obtaining permission and names/addresses
from patients on the waiting list. All potential subjects re-
ceived a letter describing the study and inviting their par-
ticipation. Confidentiality was guaranteed, and potential
subjects were assured that the study was not being con-
ducted to persuade or influence people to become kidney
donors. All subjects provided informed consent.
Questionnaires
Standardized, self-administered questionnaires were
developed for each group.
Each questionnaire comprised four sections: (1)
knowledge and belief tests, which consisted of seven
statements testing knowledge and 11 statements assessing
beliefs about LDKT, scored on a 5-point scale (strongly
agree, agree, disagree, strongly disagree, and don’t know);
(2) questions about family situation and attitude toward
live kidney donation; (3) questions about personal, phys-
ical, and psychologic characteristics; and (4) general de-
mographic questions.
An open-ended section was provided for writing com-
ments in all questionnaires.
Questions in Sections 1 and 4 were the same for both
groups. Questions in Sections 2 and 3 were specific to each
group.
The questionnaires were reviewed by three expert fo-
cus groups that included physicians, surgeons, nurses, and
social workers. All members of the focus groups had ex-
tensive experience in the care and management of re-
nal transplant patients and their families. Their review
indicated that all known important and potentially mod-
ifiable factors that might influence decisions about live
kidney transplantation had been included in the ques-
tionnaires, and the questions were easily understood and
answered. Questions were designed so that previous ex-
perience with LDKT was not an advantage to answering.
Questionnaires were translated into Chinese, Punjabi,
and French, and reverse-translated from Chinese to En-
glish to ensure that the translation accurately reflected
the intent of the questions. Arrangements were made
for translation of questionnaires into other languages if
needed.
A pilot study was conducted to test content reliabil-
ity and validity. Test/retest analysis demonstrated excel-
lent internal consistency. Kappa scores for the statements
of knowledge and belief test were all >0.90. There was
no evidence of ‘skew’ or ‘halo’ effect on any subset of
statements.
Data analysis
Socioeconomic characteristics of recipients and wait-
ing list patients were compared using chi-square test for
categorical variables and one-way analysis of variance
(ANOVA) or Student t test for continuous variables. Us-
ing a two-tailed test, P < 0.05 was considered a significant
difference between groups.
For each person, a “knowledge score” was calculated
by adding the number of correct answers to seven knowl-
edge statements. For example, in response to the question
“a person cannot spare a kidney since they are vital or-
gans and both are required for normal health,” responses
of strongly disagree and disagree were considered cor-
rect, and all other responses were incorrect. A knowledge
score of seven indicates all statements were answered cor-
rectly. Responses to belief statements were analyzed by
assigning a score of 1 (for the least positive attitude to-
ward LDKT) through 5 (for the most positive attitude
toward LDKT) for each of the 11 statements. The scores
for each statement were then totaled to obtain the “belief
score” for each individual.
Student t test and Pearson’s chi-square were used to
compare demographic characteristics between groups.
Correlation analysis was used to test the association
between potential influencing factors. Multivariate re-
gression was used to identify the predictors of personal
commitment to LDKT.
Survey
Potential subjects for this study were all people who
had been live donors of kidneys for transplant at St.
Paul’s Hospital in Vancouver, Canada (a tertiary care,
university-affiliated teaching hospital) between January
1997 and June 2001, and nondonating relatives and
friends referred in response to a specific mailed request
by all patients on the current hospital cadaveric kidney
wait-list.
Three hundred and four (304) patients on the trans-
plant wait-list were mailed a letter requesting the names
and addresses of relatives and friends who might be
willing and able to complete our survey questionnaire.
One hundred seventy-seven (58.2%) wait-list patients
responded, and 135 (44.4%) referred relatives and/or
friends as potential participants in the study. In total, 404
names and addresses were received.
Another initial contact letter was mailed to 180 previ-
ous live kidney recipients to obtain their consent to con-
tact the donor, and to confirm the donor’s address. One
hundred twenty-eight (71.1%) consent-to-contacts were
obtained.
The referred potential donors and previous donors
were mailed questionnaires, and if no response had been
received in three months, a second questionnaire was
mailed.
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Table 1. Comparison of demographics of donors versus nondonor relatives
Donors Nondonors
Characteristics (N = 98) (N = 243) P value
Gender Male 51.0 37.1 0.018
Female 49.0 62.9
Age years (Mean ± SD) 43.98 ± 9.73 44.21 ± 13.42 0.861
Ethnic group Caucasian 89.7 70.0 0.001
Asian 6.2 17.5
East Indian 1.0 7.1
Others 3.1 5.4
Marital status Married 71.4 67.8 0.778
Single 17.3 20.5
Divorce/widowed 11.2 11.7
Education Elementary school 3.1 3.3 0.146
High school 38.8 27.9
College/university 58.2 68.8
Working hours per week Not working 10.2 23.1 0.015
1–10 hours 4.1 4.2
11–25 hours 6.1 9.2
26–40 hours 42.9 41.2
More than 40 36.7 22.3
Annual income CDN$ >100,000 9.3 3.4 0.007
60,000–99,999 20.6 12.0
30,000–59,000 42.3 39.9
18,000–29,000 18.6 21.5
<18,000 8.2 17.2
Unknown 1.0 6.0
Principle income earner of household No 31.6 42.3 0.187
Yes 52.0 43.1
Equally shared 16.3 14.6
Relation Spouse 14.3 16.2 0.000
Parent 14.3 19.2
Sibling 54.1 20.8
Child 8.2 5.8
Other relative 4.1 14.6
Friend 5.1 23.3
All data are presented as percentages of the group.
RESULTS
Ninety-eight (98) previous donors and 243 nondo-
nating relatives or friends returned completed ques-
tionnaires. The response rates were 77.2% and 62.8%,
respectively. Socioeconomic characteristics of donors and
nondonating relatives referred by the patients on the cur-
rent provincial cadaver kidney transplant wait-list are
presented in Table 1. More donor respondents were male
(51% vs. 37%) (P < 0.02), and more were Caucasian
(89% vs. 69%) (P = 0.001) than nondonor respondents.
Donors worked more hours per week (P < 0.02) and
had higher annual incomes (P < 0.01). Respondents from
both groups were able to name an average of seven po-
tential donors among family and friends.
Knowledge test results are presented in Table 2. Mean
scores were 2.7 and 4.7 (standard deviation 1.3) for non-
donors and donors, respectively (P = 0.000, t test). Belief
test results are presented in Table 3. Mean scores were
38.5 (± 8.6) and 43.1 (± 5.3) for nondonors and donors,
respectively (P = 0.000, t test). Significantly more non-
donors than donors answered “Don’t know” to many of
the belief statements. The responses to “Do you believe
you are well-informed about live donor kidney trans-
plant?” are presented in Figure 1.
Among the 243 nondonating respondents, 71 would
have been excluded based on age (either younger than
20 years or older than 65 years) or the existence of a medi-
cal condition currently under treatment. Of the remaining
172 “suitable” nondonors, 35 (20.3%) had discussed do-
nation with the patient and had undergone evaluation; 79
(46.0%) had discussed LDKT with the patient but not un-
dergone evaluation; 58 (33.7%) had not even talked with
the patient on this issue. Knowledge and belief scores
were evaluated by level of participation in live donation
(Table 4). Both scores were significantly correlated with
level of participation (Spearman correlation coefficient =
0.617 with knowledge score and 0.305 with belief score,
P < 0.01). Multivariate linear regression analysis, con-
trolling for ethnicity and beliefs, showed that increasing a
potential donor’s knowledge score by one point could in-
crease level of participation by 42%. Donors were almost
unanimous in their opinion that speaking with a previous
donor (94.5%) or recipient (99%) would be helpful or
very helpful as a source of information.
There were no differences between groups in level
of comfort with medical issues except that more donors
trusted doctors and followed their advice than did non-
donors (P = 0.00) (see Table 5).
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Table 2. Responses to the knowledge statements (%)
Statement Group Strongly disagree −→ Strongly agree Don’t know
Kidney transplantation is preferred over dialysis for the
treatment of kidney failure.
N 0.4 1.2 17.3 67.9 13.1
D 0 0 5.1 92.9 2.0
A person cannot spare a kidney since they are vital
organs and are required for a healthy life.
N 56.8 18.5 5.8 2.9 16.0
D 90.8 7.1 1.0 0 1.0
Only immediate family members (brothers, sisters,
parents, or children) can be live kidney donors.
N 63.8 14.4 2.1 6.6 13.1
D 78.6 7.1 4.1 5.1 5.1
Long-term health problems in live donors are very rare
after kidney donation (e.g., high BP, kidney disease).
N 9.5 8.2 13.6 11.5 57.2
D 6.1 4.1 17.3 48.0 24.4
Immediate surgical complications in the donors are
common and may be life-threatening.
N 19.8 21.4 5.3 4.5 49.0
D 53.1 21.4 4.1 4.1 17.3
Women may have difficulty with future pregnancies if
they donate a kidney.
N 18.9 9.1 6.6 5.8 59.6
D 40.8 10.2 3.1 3.1 42.8
The success rates of live-donor and cadaver-donor
kidney transplant are about same.
N 7.0 14.0 7.4 4.9 66.6
D 37.8 24.5 8.2 7.1 22.4
Table 3. Responses to the belief statements (%)
Statement Group Strongly disagree −→ Strongly agree Don’t know
It is ethically acceptable to take a kidney from a
healthy person.
N 1.6 2.1 18.1 63.0 15.2
D 1.0 0 5.1 91.8 2.0
Since there is a life after death, people should enter the
next life with a complete body.
N 79.8 7.4 1.2 3.7 7.7
D 90.8 0 0 4.1 5.0
Donors often agree to donate due to feelings of guilt or
family pressure.
N 30.5 18.9 11.9 5.8 32.9
D 38.8 17.3 6.1 4.1 34.7
Donating a kidney is a rewarding experience for the
live donors.
N 4.1 4.1 30.9 35.4 25.4
D 4.1 3.1 16.3 70.4 6.0
Donating a kidney to someone requires an extremely
close personal relationship.
N 28.0 21.0 11.1 16.0 23.9
D 24.5 20.4 22.4 10.2 22.4
A live donor kidney transplant may strengthen the
relationship between the donor and recipient.
N 4.5 4.9 33.3 31.3 25.8
D 3.1 4.1 30.6 48.0 14.3
Approaching a potential donor who then says no will
change the relationship between the two people.
N 21.0 16.5 12.8 7.0 42.8
D 13.3 15.3 17.3 5.1 48.9
Asking someone to donate makes the recipient seem
selfish or greedy.
N 46.1 17.7 4.9 4.5 26.8
D 56.1 19.4 4.1 6.1 14.2
It is acceptable for a parent to receive a kidney from
his/her child (over 18 years old).
N 2.9 2.9 24.3 48.1 21.8
D 1.0 1.0 13.3 73.5 11.2
Decisions about donation should be made by the donor
alone. The recipient should not ask for a kidney.
N 15.2 12.3 15.6 29.2 27.5
D 24.5 18.4 16.3 17.3 23.4
Since the donor operation is not risk free, someone
who needs a kidney transplant should wait for a
cadaver donor kidney.
N 39.9 22.6 5.8 5.8 25.9
D 73.5 13.3 3.1 7.1 3.1
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Fig. 1. How well-informed donors versus
nondonors perceive themselves.
A series of questions were designed to elicit informa-
tion about donors’ decision-making process and their
experiences with live kidney donation. Responses are
presented in Tables 6 and 7. More than 75% of donors
made the decision almost instantly, and over 80% felt that
information about the surgery made little difference to
their decision. Approximately 4% felt some family pres-
sure to become a donor, and 16% would have preferred
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Table 4. Knowledge and belief scores of donors and 172 “suitable”
nondonating relatives with personal commitment to kidney donation
Number of Knowledge score Belief score
Commitment respondents (Mean + SD) (Mean + SD)
Donated 98 4.74 + 1.39 43.07 + 5.34
Underwent evaluation 35 3.67 + 1.35 41.06 + 8.12
Discussed with patient 79 2.65 + 1.25 38.26 + 9.00
No action taken 58 2.28 + 1.20 37.27 + 8.21
if someone else could have been the donor. As a result
of the donation, 45% of donors experienced some finan-
cial hardship. Almost 90% felt their self-esteem had in-
creased, and 95% were happy with their experience as a
live kidney donor.
DISCUSSION
The decision-making process regarding live donor kid-
ney transplantation has been the subject of numerous
qualitative studies over the past three decades [13–20],
but there has been no prior quantitative study comparing
attitudes and beliefs of donors and suitable nondonors.
Pradel et al undertook a study similar to ours but the com-
parison groups were donors and individuals who were un-
dergoing evaluation as potential donors [21]. In our study,
we compared donors with individuals who, for various
reasons, chose not to donate, and we feel this is a more
important comparison for characterizing the decision-
making process for LDKT.
Our results clearly indicate that there are differences
in factual knowledge and beliefs about live kidney dona-
tion between donors and nondonors. It is not possible to
say where the multiple differences between groups arose
as a part of the process of donation or were there be-
forehand. Statistically significant differences were found
in the groups’ responses to fundamental questions such
as: “a person cannot spare a kidney because they are vi-
tal organs required for a healthy life; ” and “long-term
health problems in live donors are very rare after kidney
donation.”
The statements above reflect deficiencies in knowledge
regarding the medical evaluation of potential donors and
the short-term and long-term safety of the donor oper-
ation. This type of obstacle to LD transplantation may
be overcome through improved dissemination of infor-
mation to both recipients and potential donors. Evidence
of this is given by Schweitzer et al, who showed a 19%
increase in the number of LD transplants performed at
the University of Maryland after instituting a formal edu-
cation program directed at newly encountered recipients
[22]. While it seems intuitive to recommend enhanced ed-
ucation to correct deficiencies in factual knowledge, most
donors stated that they made the decision to donate “in-
stantly,” and that information about donor surgery made
little difference to their decision (Table 6). Although it
could be argued that most donors do not use factual
knowledge about kidney donation when they make their
decisions, and therefore, strategies to educate potential
donors will have little influence, Russell and Jacob have
suggested that ‘instantaneous’ decisions about live kidney
donation may be “the result of long-term deliberation on
a less than conscious level,” implying that even ‘instan-
taneous’ decisions may be modifiable through education
and counseling [17]. Even if education and counseling
can influence only those individuals with a deliberative
decision-making style (approximately 20% of donors in
our study, see Table 6), there is still potential to signifi-
cantly increase the number of LDKTs because each re-
cipient can identify an average of seven potential donors
within their family or friends.
Patients waiting for a cadaver kidney transplant have
indicated that speaking with previous LDKT donors or
recipients would be helpful or very helpful. We believe
that patients on the cadaver kidney transplant waiting list
should be periodically reviewed in a formal way to dis-
cuss LDKT even if they have previously indicated that
there are no likely donors among their family members
or friends. This formal review should include the oppor-
tunity to speak with former donors or recipients.
This study may be biased by a number of factors, and
interpretation of the results should be done with cau-
tion. The nondonors were identified by patients awaiting
a cadaver kidney transplant, and there may have been
a selection bias due to this nonrandom selection. Al-
though the response rates were good for return of the
questionnaires (62.8% for nondonors), it is possible that
a further selection bias was operating with respect to
the return of questionnaires. We feel that the nondonors
named by end-stage renal disease (ESRD) patients who
agreed to participate in the study and returned a ques-
tionnaire probably view LDKT more favorably, and are
more knowledgeable about LDKT than family members
who were not named or who failed to return the ques-
tionnaire. It seems likely that the knowledge and be-
lief scores obtained in this study would have been even
worse if nondonating family members had been chosen at
random.
The retrospective nature of the study and the fact that
the donors and nondonors are not equivalent in expe-
rience or exposure to information is another potential
source of bias. For example, it would seem intuitive that
actual donors would have a higher knowledge score than
nondonors because they have such an intimate knowl-
edge of the entire process. We designed the question-
naires based on our experience with families of patients
with ESRD. We tried to construct questions that could be
answered without any special knowledge of renal disease,
surgery, or transplantation, and we feel the questions
represent the basic concerns or thoughts of anyone who
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Table 5. The responses to five statements about personal characteristics related to donation from donors and nondonors
Survey questions Group Agree Somewhat agree Disagree P value
I always hesitate to see my family doctor even when I am very sick. N 12.8% 25.6% 61.6% 0.48
D 12.4% 20.6% 67.0%
I am very scared of blood, needles, and/or surgery. N 16.9% 22.7% 60.5% 0.03
D 9.3% 17.5% 73.2%
I avoid prescription medicines and prefer natural remedies. N 20.3% 34.9% 44.8% 0.75
D 23.2% 32.6% 44.2%
I trust my doctor(s) and always follow their advice. N 31.4% 53.5% 15.1% 0.00
D 34.7% 62.1% 3.2%
It makes me nervous when people talk about death. N 8.1% 25.6% 66.3% 0.11
D 3.1% 22.7% 74.2%
Table 6. Responses to the questions on decision-making process from the donors (N = 98)
Survey questions Agree Somewhat agree Disagree
It took a long time to decide. 5.2% 13.4% 81.4%
I carefully researched the impact on my life before making a final decision. 32.3% 42.7% 25.0%
I decided almost instantly when I learned a kidney transplant was required. 75.5% 12.2% 12.2%
I felt family pressure to become the donor. 1.0% 3.1% 95.9%
I felt free to refuse to be a donor. The decision was up to me all along. 85.6% 9.3% 5.2%
I would have preferred if someone else could have been the donor. 5.2% 11.3% 83.5%
The information I received about the operation made little difference to my decision. 61.9% 20.6% 17.5%
Table 7. Responses to the questions about the donating experience from the donors
Survey questions Definitely yes Somewhat yes No
Was the operation more painful than expected? 10.3% 21.6% 68.0%
Did you experience any financial hardship as a result of donation? 11.3% 34.0% 54.6%
Are you worried about your long-term health with one kidney? 2.1% 23.7% 74.2%
Was your employer helpful and understanding? 69.0% 21.8% 9.2%
Have you gained any self-esteem or the esteem of others after donation? 53.6% 35.1% 11.3%
Are you happy with your experience as a live kidney donor? 94.8% 3.1% 2.1%
might have considered kidney donation. The answers to
all the knowledge questions should be available from the
ESRD patients since they receive counseling and written
information about LDKT. There seems to be a strong
relationship between the knowledge and beliefs of an
ESRD patient and those of the family regarding LDKT.
This is another reason why educating and motivating
ESRD patients is probably the best route to recruiting
more live kidney donors.
CONCLUSION
It is likely possible to improve knowledge about LDKT
among friends and relations of patients with renal failure,
but it is not certain that this will lead to increased dona-
tion. Most live kidney donors don’t appear to deliberate
or research organ donation before making a commitment
to donate. Strategies to educate potential donors should
initially focus on the recipient. Potential donors may ben-
efit from speaking with a former kidney donor because
there is near unanimity among donors that the experience
was positive and worthwhile.
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